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Executive Summary
This reportmeasures accessibility, the ease of reaching valueddestinations, for 8major Australian cities,
covering around 70% of resident workers and employment opportunities nationally. Accessibility,
measured as the cumulative number of opportunities reachable within travel time thresholds, to both
jobs and to workers’ residences are measured. This report includes accessibility by four modes of
transport: automobile, transit, walking, and cycling, and compares accessibility between cities, across
modes, and for the job-to-labor balance. The effects of traffic congestion on automobile travel times
and the walking and transfer elements of the transit mode are reflected in the accessibility measures.
The accessibility measurements capture the combined effect of land use and transport infrastructure.
Automobile has higher accessibility than transit, walking, or cycling. Sydney and Melbourne have the
highest regional job and resident worker numbers, and the best overall automobile accessibility among
Australian cities; but Perth has the greatest number of jobs and workers reachable by automobile
within 30 minutes during the morning peak period. Melbourne has modestly better automobile
accessibility than Sydney.
Transit accessibility remains at a significant disadvantage compared to automobile, reaching between
12% to 18% of the amount of urban opportunities accessible by automobile under a 30 minutes
threshold. Transit accessibility tends to be higher in city centers, and low in other places. The disparity
between transit and automobile accessibility peaks at between 20 to 30minutes travel time threshold,
which overlaps, with the latent one-way ‘travel time budget’. Sydney and Melbourne have the best
transit accessibility among Australian cities, followed by Perth and Brisbane.
This report identifies cycling as a viable option for improving accessibility. Assuming cyclists are willing
to ride on-street, more opportunities can be reached by cycling than by transit within 30 minutes in
all 8 cities. Within 30minutes, cycling can reach about twice as many jobs as transit in all 8 Australian
cities, and around one-third of job opportunities reachable by automobile (excluding Perth, which is
16%). Sydney, Melbourne have the highest walking and cycling accessibility.
City centers are characterized by superior accessibility to both jobs andworkers, higher jobs-to-workers
ratios, and less pronounced advantage in automobile accessibility compared to other modes.
Accessibility measurements are made at the Statistical Area 2 level for 8 am trip departure time. City
level accessibility measures are produced as a population-weighted average to best represent the
experience of the working population in general. Maps of 30-minute accessibility are included in this
report, reflecting the latent travel time budget, and the vision of the 30-minute city. A summary is
given in Table 1.
1
Table 1: 30-Minute Accessibility by City and by Mode; Cities Ranked by the Size of Employment
Opportunities
Rank City Access to Jobs
Automobile Transit Walking Cycling
1 Sydney 342,597 76,617 20,470 143,253
2 Melbourne 380,754 61,932 15,192 135,879
3 Brisbane 293,131 42,196 9,267 81,576
4 Perth 433,116 36,638 7,735 69,796
5 Adelaide 234,902 33,095 6,729 85,267
6 Canberra 171,210 24,000 5,837 45,782
7 Hobart 62,479 10,943 4,142 21,917
8 Darwin 59,853 9,521 3,486 19,403
Rank City Access to Workers
Automobile Transit Walking Cycling
1 Sydney 327,129 50,197 14,567 108,647
2 Melbourne 379,283 41,819 12,108 103,608
3 Brisbane 280,843 25,966 8,255 60,901
4 Perth 410,743 27,467 8,231 61,263
5 Adelaide 226,797 24,047 7,560 66,616
6 Canberra 160,003 18,237 6,344 42,902
7 Hobart 52,152 6,175 3,758 11,069
8 Darwin 61,381 11,749 4,982 21,940
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1 Introduction
Accessibility is the ease of reaching valueddestinations, and ismeasured in this report as the cumulative
number of urban opportunities reachable under travel time thresholds. The two pillars of accessibility,
the size of the geographical area reachable under the time threshold, as a function of traffic and
transport infrastructure, and the number of urban opportunities within that area, as determined by
land use, jointly determine the accessibility from a location. Access to jobs is relevant not just for work
trips, because the place where someone works is often where someone else receives services (e.g.
medical, shops, restaurants, etc.); this report uses access to job opportunities as an indicator of ‘urban
opportunities’ (Merlin, 2017). Access to resident workers has implications for urban delivery, retail,
and firm location, and is included in this report to complement access to jobs measures.
Through measuring accessibility, this report provides an estimate for the ease of reaching valued
destinations in 8major Australian cities (Greater Capital City Statistical Areas, GCCSA), at the resolution
of Statistical Areas Level 2 (SA2) within each major cities.
A parallel series of accessibility report, the Access Across America by the Accessibility Observatory at
the University of Minnesota provides similar accessibility measurements for major American cities,
with some methodological differences associated with different data sources.
No similar Australia-wide analysis has been done previously. Morris et al. (1979) reviews various
accessibility measures and applies some to Melbourne; the Accessibility and Remoteness Index of
Australia (ARIA) developed by the University of Adelaidemeasures road distance to the nearest service
centers (University of Adelaide, 2016); a GIS-based accessibility measure has been applied for public
transport in Gold Coast (Yigitcanlar et al., 2007); a utility based measure has been estimated for
Brisbane (Nassir et al., 2016); indicators of accessibility have beenmodeled for several Australian cities
with the SNAMUTS software (Curtis et al., 2013); a report by pwc Australia for the Committee for
Sydney measured accessibility within the Greater Sydney (The Committee for Sydney, 2017).
Accessibility is linked with land value (Alonso et al., 1964, Giuliano et al., 2010), population density, and
mode choice (Owen and Levinson, 2015). Locations with better accessibility to urban opportunities
generally attract more demand for the land, inducing higher development density, bidding up the
land value. Modes of transport that reach more opportunities tend to have higher mode share. The
concept of the 30-minute city where most urban opportunities can be reached within 30 minutes
by most people (Greater Sydney Commission, 2018), has its root in the relatively stable travel time
budget (Levinson and Wu, 2005), and the average one-way commute duration of about 30 minutes
(Redmond and Mokhtarian, 2001). This report maps 30-minute accessibility by each mode for each
city.
Boundaries of the 8 major cities cover around 70% of all nationwide employment opportunities and
resident workers within Australia. Table 2 lists the number of jobs and resident workers located within
each of the 8 cities, ranked by the number of employment opportunities. In section 2 accessibility by
each mode is shown separately, and section 3 presents accessibility maps using 30-minute travel
time threshold for each of the 8 cities. Data and a detailed methodology are included in the appendix.
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Table 2: Employment and Resident Workers within Major Australian Cities; Cities Ranked by Employ-
ment Opportunities
Rank City Name Employment Resident Workers
1 Sydney 2,209,255 2,272,685
2 Melbourne 2,046,217 2,115,501
3 Brisbane 1,037,913 1,073,754
4 Perth 850,107 920,204
5 Adelaide 560,310 587,059
6 Canberra 220,657 205,426
7 Hobart 99,364 98,897
8 Darwin 72,122 71,354
All 8 Cities 7,095,945 7,344,880
Nationwide 10,683,857 10,683,767
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2 City Ranking by Mode of Travel
2.1 Automobile
Automobile accessibility to jobs and to workers from 10 to 60 minutes, on 10-minute increments are
plotted in Figure 1 and in Figure 2 respectively. Table 3 in the Appendix provides detailed accessibility
statistics for each travel time threshold, and is ranked based on population weighted 30-minute
accessibility to jobs, and to workers.
Among the major Australian cities, Sydney and Melbourne have the highest number of both jobs and
workers within their Greater Capital City Statistical Areas, and exceed other cities in terms of the 50 to
60minutes accessibility by a largemargin. However, Perth (ranked 4 out of 8 for total job and resident
worker numbers) has the highest 30-minute job and labor accessibility. Sydney and Melbourne both
have dense employment opportunities and resident workers, and though road infrastructure are well
developed within the two metropolises, they are heavily used and congested in the peak periods; so
traffic conditions contributed significantly to the ranking of automobile accessibility. Despite Sydney’s
higher population, Melbourne has a higher 30-minute accessibility, owing to its higher motorway
speeds.
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Figure 1: Jobs within Travel Time Thresholds; Driving, AM Peak
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Figure 2: Workers within Travel Time Thresholds; Driving, AM Peak
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2.2 Transit
Transit accessibility to jobs and to workers from 10 to 60 minutes, on 10-minute increments are
plotted in Figure 4 and in Figure 5 respectively. Table 4 in the Appendix provides detailed accessibility
statistics for each transit travel time threshold, and is ranked based on populationweighted 30-minute
accessibility to jobs, and to workers.
Sydney and Melbourne have the best transit accessibility to both jobs and workers among major
Australian cities. Difference in transit accessibility between cities are notable, but not as great in
magnitude as differences in automobile accessibility, and here Sydney consistently outperforms
Melbourne and other Australian cities.
Significant disparity exists between transit and automobile accessibility. At a 30-minute travel
time threshold, transit reaches between 12% to 18% of urban opportunities reachable by automobile.
Figure 3 plots the ratio of jobs reachable by transit and by automobile at different travel time threshold;
the disparity between transit and automobile accessibility peaks around 20 to 30minutes travel time
threshold, which overlaps with the latent individual ‘travel time budget’ (Levinson andWu, 2005).
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Figure 3: Ratio of Jobs Reachable by Transit and by Automobile; AM Peak
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Figure 4: Jobs within Travel Time Thresholds; Transit, AM Peak
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Figure 5: Workers within Travel Time Thresholds; Transit, AM Peak
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2.3 Walking
Walking accessibility to jobs and to workers from 10 to 60minutes, on 10-minute increments are
plotted in Figure 6 and in Figure 7 respectively. Table 5 in the Appendix provides detailed accessibility
statistics for each walking time threshold, and is ranked based on population weighted 30-minute
accessibility to jobs, and to workers.
Walking accessibility is low compared to other modes. Sydney and Melbourne (the largest cities in
Australia, with the highest land use density, especially in their cores) have greater walking accessibility
than other smaller cities. Hobart and Darwin have the lowest walking accessibility among Australian
cities.
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Figure 6: Jobs within Travel Time Thresholds; Walking, AM Peak
10
  
10 min 20 min 30 min 40 min 50 min 60 min
0
200,000
400,000
600,000
800,000
1,000,000
1,200,000
1,400,000
1,600,000
l l l l l
l
l
Adelaide
Brisbane
Canberra
Darwin
Hobart
Melbourne
Perth
Sydney
Figure 7: Workers within Travel Time Thresholds; Walking, AM Peak
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2.4 Cycling
Cycling accessibility to jobs and to workers from 10 to 60 minutes, on 10-minute increments are
plotted in Figure 8 and in Figure 9 respectively. Table 6 in the Appendix provides detailed accessibility
statistics for each cycling time threshold, and is ranked based on population weighted 30-minute
accessibility to jobs, and to workers.
Sydney and Melbourne have the best cycling accessibility to both jobs and workers among major
Australian cities. At a 30-minute threshold, on-road cycling reaches between 1.9 (Sydney) to 2.6
(Adelaide) times the number of jobs opportunities reachable by transit; and between 16% (Perth) to
42% (Sydney) of jobs reachable by automobile under the same time threshold. It should be noted that
cycling trip rate drops significantly with distance (Larsen and El-Geneidy, 2011), so very few cycling
trips would be longer than 30 minutes. If the cycling network were constrained to only dedicated
bicycle facilities and residential streets, the accessibility would be lower (Murphy and Owen, 2019),
and is an important measurement in future work.
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Figure 8: Jobs within Travel Time Thresholds; Cycling, AM Peak
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Figure 9: Workers within Travel Time Thresholds; Cycling, AM Peak
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3 Accessibility Atlas by City
3.1 Adelaide
Greater Adelaide - South Australia
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Figure 10: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 11: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Adelaide - Driving
Greater Adelaide - South Australia
	
																															0	-	1,000	
																					1,000	-	2,500	
																				2,500	-	5,000	
																					5,000	-	7,500	
																			7,500	-	10,000	
																10,000	-	25,000	
															25,000	-	50,000	
																50,000	-	75,000	
														75,000	-	100,000	
											100,000	-	250,000	
										250,000	-	500,000	
										500,000	-	750,000	
							750,000	-	1,000,000	
			1,000,000	-	2,500,000	
		2,500,000	-	5,000,000	
			5,000,000	-	7,500,000	
	7,500,000	-	10,000,000	
																							10,000,000	+
																																									Roads
Statistical	Area	4	Boundary
									Jobs	within	30	minutes
(Driving,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
Figure 12: Jobs within 30 minutes by Driving; AM Peak
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Figure 13: Workers within 30 minutes by Driving; AM Peak
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Adelaide - Driving
Greater Adelaide - South Australia
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Figure 14: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 15: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Adelaide - Transit
Greater Adelaide - South Australia
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Figure 16: Jobs within 30 minutes by Transit; AM Peak
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Figure 17: Workers within 30 minutes by Transit; AM Peak
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Adelaide - Transit
Greater Adelaide - South Australia
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Figure 18: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 19: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Adelaide - Transit/Driving
Greater Adelaide - South Australia
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Figure 20: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 21: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time Thresh-
olds; AM Peak
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Adelaide - Walking
Greater Adelaide - South Australia
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Figure 22: Jobs within 30 minutes by Walking; AM Peak
	
																															0	-	1,000	
																					1,000	-	2,500	
																				2,500	-	5,000	
																					5,000	-	7,500	
																			7,500	-	10,000	
																10,000	-	25,000	
															25,000	-	50,000	
																50,000	-	75,000	
														75,000	-	100,000	
											100,000	-	250,000	
										250,000	-	500,000	
										500,000	-	750,000	
							750,000	-	1,000,000	
			1,000,000	-	2,500,000	
		2,500,000	-	5,000,000	
			5,000,000	-	7,500,000	
	7,500,000	-	10,000,000	
																							10,000,000	+
																																									Roads
Statistical	Area	4	Boundary
		Workers	within	30	minutes
(Walking,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
Figure 23: Workers within 30 minutes by Walking; AM Peak
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Adelaide - Walking
Greater Adelaide - South Australia
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Figure 24: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 25: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 26: Jobs within 30 minutes by Cycling; AM Peak
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Figure 27: Workers within 30 minutes by Cycling; AM Peak
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Figure 28: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 29: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 30: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
l
l
l
l
l
l
 
 
10 min 20 min 30 min 40 min 50 min 60 min
0
200,000
400,000
600,000
800,000
1,000,000
1,200,000
1,400,000
1,600,000 l Driving
Transit
Walking
Cycling
Figure 31: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 32: Jobs within 30 minutes by Driving; AM Peak
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Figure 33: Workers within 30 minutes by Driving; AM Peak
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Figure 34: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 35: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 36: Jobs within 30 minutes by Transit; AM Peak
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Figure 37: Workers within 30 minutes by Transit; AM Peak
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Figure 38: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 39: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
28
Brisbane - Transit/Driving
Greater Brisbane - Queensland
																																					0.0	-	0.1
																																					0.1	-	0.2
																																				0.2	-	0.3
																																				0.3	-	0.4
																																				0.4	-	0.5
																																				0.5	-	0.6
																																				0.6	-	0.7
																																				0.7	-	0.8
																																			0.8	-	0.9
																																				0.9	-	1.0
																																						1.0	-	1.1
																																						1.1	-	1.2
																																					1.2	-	1.3
																																					1.3	-	1.4
																																					1.4	-	1.5
																																											1.5	+
																																										Roads
Statistical	Area	4	Boundary
								Ratio	of	jobs	reachable
within	30	minutes
Transit	/	Driving
(AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure 40: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 41: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time Thresh-
olds; AM Peak
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Figure 42: Jobs within 30 minutes by Walking; AM Peak
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Figure 43: Workers within 30 minutes by Walking; AM Peak
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Figure 44: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 45: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 46: Jobs within 30 minutes by Cycling; AM Peak
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Figure 47: Workers within 30 minutes by Cycling; AM Peak
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Figure 48: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 49: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 50: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 51: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 52: Jobs within 30 minutes by Driving; AM Peak
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Figure 53: Workers within 30 minutes by Driving; AM Peak
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Figure 54: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 55: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 56: Jobs within 30 minutes by Transit; AM Peak
	
																															0	-	1,000	
																					1,000	-	2,500	
																				2,500	-	5,000	
																					5,000	-	7,500	
																			7,500	-	10,000	
																10,000	-	25,000	
															25,000	-	50,000	
																50,000	-	75,000	
														75,000	-	100,000	
											100,000	-	250,000	
										250,000	-	500,000	
										500,000	-	750,000	
							750,000	-	1,000,000	
			1,000,000	-	2,500,000	
		2,500,000	-	5,000,000	
			5,000,000	-	7,500,000	
	7,500,000	-	10,000,000	
																							10,000,000	+
																																									Roads
Statistical	Area	4	Boundary
	Workers	within	30	minutes
(Transit,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
Figure 57: Workers within 30 minutes by Transit; AM Peak
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Figure 58: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 59: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 60: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
0.10 0.08 0.14
0.22
0.36
0.52
0.00
0.20
0.40
0.60
0.80
1.00
10 min 20 min 30 min 40 min 50 min 60 min
Figure 61: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time Thresh-
olds; AM Peak
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Figure 62: Jobs within 30 minutes by Walking; AM Peak
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Figure 63: Workers within 30 minutes by Walking; AM Peak
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Figure 64: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 65: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 66: Jobs within 30 minutes by Cycling; AM Peak
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Figure 67: Workers within 30 minutes by Cycling; AM Peak
42
Canberra - Cycling
Australian Capital Territory
																																			0.0	-	0.4
																																			0.4	-	0.5
																																			0.5	-	0.6
																																			0.6	-	0.7
																																			0.7	-	0.8
																																		0.8	-	0.9
																																			0.9	-	1.0
																																					1.0	-	1.1
																																					1.1	-	1.2
																																				1.2	-	1.3
																																				1.3	-	1.4
																																				1.4	-	1.5
																																				1.5	-	1.6
																																				1.6	-	1.7
																																				1.7	-	1.8
																																										1.8	+
																																										Roads
Statistical	Area	4	Boundary
								Ratio	of	jobs	to	workers
within	30	minutes
(Cycling,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
Figure 68: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 69: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 70: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 71: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 72: Jobs within 30 minutes by Driving; AM Peak
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Figure 73: Workers within 30 minutes by Driving; AM Peak
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Figure 74: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 75: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 76: Jobs within 30 minutes by Transit; AM Peak
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Figure 77: Workers within 30 minutes by Transit; AM Peak
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Figure 78: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 79: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 80: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 81: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time Thresh-
olds; AM Peak
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Figure 82: Jobs within 30 minutes by Walking; AM Peak
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Figure 83: Workers within 30 minutes by Walking; AM Peak
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Figure 84: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 85: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 86: Jobs within 30 minutes by Cycling; AM Peak
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Figure 87: Workers within 30 minutes by Cycling; AM Peak
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Figure 88: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 89: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 90: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 91: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 92: Jobs within 30 minutes by Driving; AM Peak
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Figure 93: Workers within 30 minutes by Driving; AM Peak
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Figure 94: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 95: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 96: Jobs within 30 minutes by Transit; AM Peak
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Figure 97: Workers within 30 minutes by Transit; AM Peak
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Figure 98: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 99: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 100: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 101: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time
Thresholds; AM Peak
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Figure 102: Jobs within 30 minutes by Walking; AM Peak
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Figure 103: Workers within 30 minutes by Walking; AM Peak
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Figure 104: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 105: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Hobart - Cycling
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Figure 106: Jobs within 30 minutes by Cycling; AM Peak
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Figure 107: Workers within 30 minutes by Cycling; AM Peak
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Figure 108: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 109: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 110: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 111: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 112: Jobs within 30 minutes by Driving; AM Peak
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Figure 113: Workers within 30 minutes by Driving; AM Peak
65
Melbourne - Driving
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Figure 114: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 115: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 116: Jobs within 30 minutes by Transit; AM Peak
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Figure 117: Workers within 30 minutes by Transit; AM Peak
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Figure 118: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
0.98
1.31
1.48 1.53 1.50 1.44
0.60
0.80
1.00
1.20
1.40
1.60
1.80
2.00
2.20
10 min 20 min 30 min 40 min 50 min 60 min
Figure 119: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 120: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 121: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time
Thresholds; AM Peak
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Figure 122: Jobs within 30 minutes by Walking; AM Peak
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Figure 123: Workers within 30 minutes by Walking; AM Peak
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Figure 124: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 125: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 126: Jobs within 30 minutes by Cycling; AM Peak
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Figure 127: Workers within 30 minutes by Cycling; AM Peak
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Figure 128: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 129: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 130: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 131: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 132: Jobs within 30 minutes by Driving; AM Peak
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Figure 133: Workers within 30 minutes by Driving; AM Peak
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Figure 134: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 135: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 136: Jobs within 30 minutes by Transit; AM Peak
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Figure 137: Workers within 30 minutes by Transit; AM Peak
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Figure 138: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 139: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 140: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 141: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time
Thresholds; AM Peak
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Figure 142: Jobs within 30 minutes by Walking; AM Peak
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Figure 143: Workers within 30 minutes by Walking; AM Peak
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Figure 144: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 145: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 146: Jobs within 30 minutes by Cycling; AM Peak
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Figure 147: Workers within 30 minutes by Cycling; AM Peak
82
Perth - Cycling
Greater Perth - Western Australia
																																			0.0	-	0.4
																																			0.4	-	0.5
																																			0.5	-	0.6
																																			0.6	-	0.7
																																			0.7	-	0.8
																																		0.8	-	0.9
																																			0.9	-	1.0
																																					1.0	-	1.1
																																					1.1	-	1.2
																																				1.2	-	1.3
																																				1.3	-	1.4
																																				1.4	-	1.5
																																				1.5	-	1.6
																																				1.6	-	1.7
																																				1.7	-	1.8
																																										1.8	+
																																										Roads
Statistical	Area	4	Boundary
								Ratio	of	jobs	to	workers
within	30	minutes
(Cycling,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure 148: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 149: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
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Figure 150: Jobs within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 151: Workers within Travel Time Thresholds, by Modes of Travel; AM Peak
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Figure 152: Jobs within 30 minutes by Driving; AM Peak
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Figure 153: Workers within 30 minutes by Driving; AM Peak
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Figure 154: Ratio of Jobs to Workers within 30 minutes by Driving; AM Peak
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Figure 155: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Driving, AM Peak
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Figure 156: Jobs within 30 minutes by Transit; AM Peak
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Figure 157: Workers within 30 minutes by Transit; AM Peak
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Figure 158: Ratio of Jobs to Workers within 30 minutes by Transit; AM Peak
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Figure 159: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Transit, AM Peak
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Figure 160: Ratio of Jobs Reachable by Transit and by Automobile within 30 minutes; AM Peak
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Figure 161: Ratio of Jobs Reachable by Transit and by Automobile with Incremental Travel Time
Thresholds; AM Peak
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Figure 162: Jobs within 30 minutes by Walking; AM Peak
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Figure 163: Workers within 30 minutes by Walking; AM Peak
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Figure 164: Ratio of Jobs to Workers within 30 minutes by Walking; AM Peak
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Figure 165: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Walking, AM Peak
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Figure 166: Jobs within 30 minutes by Cycling; AM Peak
	
																															0	-	1,000	
																					1,000	-	2,500	
																				2,500	-	5,000	
																					5,000	-	7,500	
																			7,500	-	10,000	
																10,000	-	25,000	
															25,000	-	50,000	
																50,000	-	75,000	
														75,000	-	100,000	
											100,000	-	250,000	
										250,000	-	500,000	
										500,000	-	750,000	
							750,000	-	1,000,000	
			1,000,000	-	2,500,000	
		2,500,000	-	5,000,000	
			5,000,000	-	7,500,000	
	7,500,000	-	10,000,000	
																							10,000,000	+
																																									Roads
Statistical	Area	4	Boundary
	Workers	within	30	minutes
(Cycling,	AM	peak)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
Figure 167: Workers within 30 minutes by Cycling; AM Peak
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Figure 168: Ratio of Jobs to Workers within 30 minutes by Cycling; AM Peak
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Figure 169: Ratio of Jobs to Workers within Incremental Travel Time Thresholds; Cycling, AM Peak
93
References
Alonso, W. et al. (1964). Location and land use. Harvard University Press Cambridge, MA.
Australian Bureau of Statistics (2019). Australian Statistical Geography Standard (ASGS). Australian
Bureau of Statistics.
Curtis, C., J. Scheurer, and M. Burke (2013). Using new accessibility tools to guide policy innovation.
Built Environment 39(4), 454–472.
Giuliano, G., P. Gordon, Q. Pan, and J. Park (2010). Accessibility and residential land values: some tests
with new measures. Urban Studies 47(14), 3103–3130.
Google (2018). Developer Guide: Distance Matrix API. Google Inc.
Greater Sydney Commission (2018). A Metropolis of Three Cities. Greater Sydney Commission.
Larsen, J. and A. El-Geneidy (2011). A travel behavior analysis of urban cycling facilities in Montréal,
Canada. Transportation Research part D: Transport and Environment 16(2), 172–177.
Levinson, D. and Y. Wu (2005). The rational locator reexamined: Are travel times still stable? Trans-
portation 32(2), 187–202.
Merlin, L. A. (2017). A portrait of accessibility change for four US metropolitan areas. Journal of
Transport and Land Use 10, 309–336.
Morris, J. M., P. Dumble, and M. R. Wigan (1979). Accessibility indicators for transport planning.
Transportation Research Part A: General 13(2), 91–109.
Murphy, B. and A. Owen (2019). Implementing low-stress bicycle routing in national accessibility
evaluation. Transportation Research Record 0, https://doi.org/10.1177/0361198119837179.
Nassir, N., M. Hickman, A. Malekzadeh, and E. Irannezhad (2016). A utility-based travel impedance
measure for public transit network accessibility. Transportation Research Part A: Policy and Practice 88,
26–39.
Owen, A. and D. M. Levinson (2015). Modeling the commute mode share of transit using continuous
accessibility to jobs. Transportation Research Part A: Policy and Practice 74, 110–122.
Redmond, L. S. and P. L. Mokhtarian (2001). The positive utility of the commute: modeling ideal
commute time and relative desired commute amount. Transportation 28(2), 179–205.
The Committee for Sydney (2017). The Geography of Time: Mapping Sydney’s Effective Job and Service
Density. The Committee for Sydney.
University of Adelaide (2016). Metropolitan Accessibility and Remoteness Index of Australia (ARIA).
University of Adelaide.
Wu, H. (2019). Comparing Google Maps and Uber Movement travel time data. Transport Findings 1, 11.
Yigitcanlar, T., N. Sipe, R. Evans, and M. Pitot (2007). A gis-based land use and public transport
accessibility indexing model. Australian planner 44(3), 30–37.
94
4 Appendix A - Data and Methodology
4.1 Geographical Extent, Census Data
This report geographically covers all 8 Greater Capital City Statistical Areas (GCCSA) within Australia,
namely Greater Sydney, GreaterMelbourne, Greater Brisbane, Greater Adelaide, Greater Perth, Greater
Hobart, Greater Darwin, and the Australian Capital Territory (Canberra). Accessibility measurements
are based on centroids of the Statistical Area Level 2 (SA2) zones from within each of the GCCSA.
GCCSAs are built from Statistical Area Level 4 (SA4) (Australian Bureau of Statistics, 2019). For more
detailed classification of the geographical structure, please refer to the Australian Statistical Geography
Standard (ASGS).
Urban opportunities are measured by employment opportunities; workers’ residence are measured
by their usual place of residence, as reported in the Census. Data for employment is obtained from
the 2016 Working Population Profile (WPP, based on place of work) of the Australian Bureau of
Statistics. Employed population from the 2016 General Community Profile (GCP, based on place of
usual residence) is measured, so that the ’access to jobs’ measure is consistent with the parallel ’access
to workers’. Accessibility measurement in this report makes no distinction of the type of employment.
The Census count includes random adjustments by the Australian Bureau of Statistics to enhance
anonymity, so total jobs and workers don’t match exactly; this small adjustment shall not affect the
accessibility measurement.
4.2 Travel Time Data
Accessibility is calculated based on travel time between Statistical Area Level 2 (SA2s) zonal centroids;
travel time between centroids in both directions are measured. Travel time for each of the four modes
are obtained separately from the Google Distance Matrix API, so the travel time does not include
multi-modal trips; walking related to transit use is incorporated as part of the transit trip. Accessibility
for specific travel time thresholds is calculated using land use data from the Census, and the travel
time matrices from the Google API. This report uses travel time predictions for 8 AM departure time
onWednesday, June 13, 2018. Google does not fully disclose the methodology used in estimating
travel time; this section discusses travel time derived from Google API for four modes of transport:
Automobile, Transit, Walking and Cycling.
Automobile Travel Time
Automobile travel time is the time spent driving on the shortest-time path, adjusted for predicted
traffic conditions. Travel time duration reflects estimated traffic conditions based on historical traffic
(Google, 2018) gathered from crowd sourced data. Time spent walking to and from parking lots, or
the availability of parking is excluded fro, the automobile travel time. Minor over-estimation of the
automobile accessibility is expected.
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Google does not fully disclose themethod for travel time predictions. Accuracy of the travel time data
from Google API is validated through comparing its travel time matrices with the Uber trip data1; for
detailed comparison please refer to Wu (2019). The travel time predictions from Google and actual
anonymized travel time from the Uber source are closely identical.
Transit Travel Time
Transit travel time includes all stages of a transit trip, including walking to transit station, time spent
waiting, transfers, and walking from the destination transit stop to the actual destination. Transit
schedule information inherently includes considerations for traffic conditions, and is digitized by
Google using the General Transit Feed Specification (GTFS). Transit travel time extracted from API
uses GTFS data.
For origin and destination pairs not served by existing transit service, or if the walking time were
shorter than taking transit, walking time substitutes for transit travel time.
Walking and Cycling Travel Time
Walking and Cycling gives preferences to sidewalk or bike paths, but use all existing roads, when
sidewalk and bike paths were not available (Google, 2018).
4.3 Accessibility Calculation
Accessibility Measured as Cumulative Opportunities
Accessibility is calculated as the cumulative number of urban opportunities reachable for given travel
time thresholds; Equation 1 shows its formulation. The concept of cumulative opportunities can be
conceived graphically, as the geographical area covered within a travel time threshold, and the number
of opportunities enveloped within that area.
Ai,m =
J∑
j=1
Ojf(Cij,m) (1)
f(Cij,m) =
1 if Cij,m < t0 if Cij,m ≥ t
Ai,m: Accessibility measure for zone i (of Statistical Area 2), by mode m
Oj : Number of urban opportunities (either employment or workers) at zone j
f(Cij,m): Travel impedance between zone i and j for mode m
1the Uber data has a significant number of missing Origin-Destination pairs, so not suitable for making direct accessi-
bility measurements
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t: Travel time threshold
Population Weighted Accessibility
Accessibility is a summation of opportunities from zones reachable within the time threshold. The
zones used here are Statistical Area Level 2 (SA2) zones. To measure city level accessibility, SA2s level
accessibility measurements within the city are aggregated, and the contribution from each SA2 is
weighted based on its number of resident workers. Equation 2 shows the formulation of population
weighted city-level accessibility. This population-based weighting scheme provides a good reflection
of accessibility as experienced by the working population.
Am =
∑J
i=1 pi × Ai,m∑J
i=1 pi
(2)
Am: City level accessibility for mode m, aggregated from SA2 level accessibility measures
pi: Number of resident workers within SA2 zone i
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5 Appendix B - Supplementary Information
Table 3: Automobile Accessibility to Jobs and to Workers; Cities Ranked by 30-minute Automobile
Access to either Jobs or to Workers
Rank City Access to Jobs
10 min 20 min 30min 40min 50 min 60min
1 Perth 35,477 205,030 433,116 600,167 705,317 767,831
2 Melbourne 24,666 141,851 380,754 705,297 1,066,648 1,411,906
3 Sydney 26,893 141,286 342,597 615,794 927,617 1,265,960
4 Brisbane 19,447 111,900 293,131 508,691 699,571 858,184
5 Adelaide 24,752 118,181 234,902 345,869 430,562 493,740
6 Canberra 22,950 92,629 171,210 215,512 220,524 220,624
7 Hobart 10,023 35,844 62,479 82,594 94,702 98,240
8 Darwin 14,092 39,203 59,853 66,819 71,967 72,122
Rank City Access to Workers
10 min 20 min 30min 40min 50 min 60min
1 Perth 34,115 182,985 410,743 608,135 739,369 815,975
2 Melbourne 28,098 146,704 379,283 698,761 1,053,884 1,393,143
3 Sydney 28,678 129,297 327,129 612,369 949,287 1,293,397
4 Brisbane 20,931 105,929 280,843 500,078 701,792 854,391
5 Adelaide 26,374 111,501 226,797 336,698 427,070 492,742
6 Canberra 22,923 88,560 160,003 198,036 205,250 205,383
7 Darwin 16,495 37,073 61,381 68,434 71,336 71,354
8 Hobart 7,760 27,245 52,152 72,741 89,014 96,062
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Table 4: Transit Accessibility to Jobs and to Workers; Cities Ranked by 30-minute Transit Access to
either Jobs or to Workers
Rank City Access to Jobs
10 min 20 min 30min 40min 50 min 60min
1 Sydney 9,422 26,761 76,617 165,737 299,133 468,863
2 Melbourne 8,567 22,519 61,932 135,842 244,579 389,959
3 Brisbane 4,943 15,316 42,196 83,846 146,382 216,285
4 Perth 7,357 15,249 36,638 83,347 155,774 252,723
5 Adelaide 6,008 9,327 33,095 67,134 116,535 175,286
6 Canberra 2,194 7,666 24,000 47,709 80,377 114,652
7 Hobart 3,520 5,407 10,943 21,998 30,458 39,549
8 Darwin 2,367 4,683 9,521 15,919 22,375 30,461
Rank City Access to Workers
10 min 20 min 30min 40min 50 min 60min
1 Sydney 9,204 19,724 50,197 107,579 194,577 326,379
2 Melbourne 8,731 17,143 41,819 88,759 163,403 271,697
3 Perth 7,672 12,659 27,467 56,024 109,747 193,309
4 Brisbane 5,996 10,965 25,966 51,375 91,610 146,879
5 Adelaide 6,697 10,320 24,047 46,371 77,824 119,444
6 Canberra 2,885 7,707 18,237 33,607 56,591 83,377
7 Darwin 2,540 5,723 11,749 18,179 24,602 32,269
8 Hobart 3,333 4,158 6,175 10,374 15,976 22,162
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Table 5: Walking Accessibility to Jobs and to Workers; Cities Ranked by 30-minute Walking Access to
either Jobs or to Workers
Rank City Access to Jobs
10 min 20 min 30min 40min 50 min 60min
1 Sydney 9,385 10,086 20,470 33,824 49,426 67,493
2 Melbourne 8,287 8,815 15,192 26,296 38,064 54,754
3 Brisbane 4,754 5,637 9,267 16,720 25,998 35,041
4 Perth 7,224 7,230 7,735 10,318 16,926 23,371
5 Adelaide 6,003 6,024 6,729 10,382 20,758 31,625
6 Canberra 1,786 2,486 5,837 9,368 14,219 20,043
7 Hobart 3,520 3,520 4,142 6,876 8,126 10,090
8 Darwin 2,222 2,564 3,486 5,828 8,015 10,475
Rank City Access to Workers
10 min 20 min 30min 40min 50 min 60min
1 Sydney 9,126 9,572 14,567 23,597 35,768 50,231
2 Melbourne 8,228 8,558 12,108 19,451 28,513 40,442
3 Brisbane 5,820 6,067 8,255 12,786 18,495 25,679
4 Perth 7,535 7,548 8,231 11,177 16,359 23,205
5 Adelaide 6,685 6,723 7,560 10,974 18,287 25,481
6 Canberra 2,689 3,239 6,344 10,674 14,623 20,132
7 Darwin 2,265 3,116 4,982 7,665 10,635 13,103
8 Hobart 3,333 3,333 3,758 4,324 5,713 6,891
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Table 6: Cycling Accessibility to Jobs and to Workers; Cities Ranked by 30-minute Cycling Access to
either Jobs or to Workers
Rank City Access to Jobs
10 min 20 min 30min 40min 50 min 60min
1 Sydney 18,163 66,023 143,253 231,687 334,631 447,237
2 Melbourne 13,913 56,767 135,879 227,104 330,470 448,835
3 Adelaide 7,528 37,849 85,267 143,033 197,094 251,623
4 Brisbane 9,976 37,007 81,576 134,844 192,454 251,946
5 Perth 8,252 31,608 69,796 121,162 173,459 236,140
6 Canberra 6,156 23,592 45,782 76,719 107,333 139,283
7 Hobart 4,294 10,573 21,917 29,114 39,260 48,438
8 Darwin 5,174 12,206 19,403 28,243 35,559 41,712
Rank City Access to Workers
10 min 20 min 30min 40min 50 min 60min
1 Sydney 14,188 49,565 108,647 182,345 269,406 373,337
2 Melbourne 13,481 46,055 103,608 176,601 260,419 358,952
3 Adelaide 8,563 30,973 66,616 10,495 158,768 208,544
4 Perth 8,779 28,173 61,263 105,098 155,793 211,276
5 Brisbane 8,910 28,179 60,901 102,816 153,171 206,062
6 Canberra 6,631 21,928 42,902 65,326 88,566 111,318
7 Darwin 6,753 15,489 21,940 28,627 33,395 39,537
8 Hobart 3,728 6,746 11,069 15,257 23,733 32,137
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